The characteristic of the allele pool of the Large White and Yorkshire pig breeds using 11 microsatellites (S0155, S0355, S0386, SW72, SW951, S0101, SW240, SW857, S0228, SW911 and SW936) was done. The study was performed on 17 pig populations of Russian, Danish, Hungarian, Canadian, Lithuanian, German, Ukrainian and French origins (n = 837). The data were analyzed using GenAlEx (v. 
R st (calculated using the molecular variance function -AMOVA). Cluster analysis by the method of J.K. Pritchard et al. (15) was performed using the software Structure v. 2.3.1; the value of individuals' likelihood factor in population (Q) was calculated in Admixture Model and Correlation Model without introducing the preliminary data on their membership in particular populations for the number of populations (k) equal to 2, 5, 10, and 17. Genetic distances were determined as described by M. Nei (16) . A phylogenetic tree was constructed using the unweighted pair group method with arithmetic mean (UPGMA, software Past v. 2.15).
Results. Characteristics of the studied populations with corresponding numbers of tested samples are shown in Table 1 . The average number of alleles per microsatellite locus (Figure 1 , A) ranged from 3,8±0,5 to 7,5±0,5 (resp., populations ¹¹ 7 and 1), the number of effective alleles -from 2,6±0,2 to 4,3±0,6 (resp., populations №№ 4 and 16). The values of fixation index F is ( Fig. 1, B ) have revealed the deficit of heterozygotes exceeding 5% in 7 of the 17 studied populations (№№ 2, 4, 6, 11, 14, 16, and 17), which was greatest in the population № 16 (22,5%). The excess of heterozygotes exceeding 5% was observed in the population ¹ 15 (8,6%) . In 15 of the 17 studied groups (except populations № 2 and № 7) for several loci there was observed a highly reliable (p <0,01 and p <0,001) deviation from the gene equilibrium of microsatellite loci. The maximum number of loci with such deviation was found in populations № 13 and № 16 (resp., 6 and 7 loci). No correlations between the nature of heterozygosity (deficit or excess) and the shift of genetic balance was revealed.
Origin of evaluated groups of Large White
Private alleles were found in 11 of the 17 studied populations; most of them occurred with a frequency less than 5%. The maximum number of alleles (11 of 34) were identified in the Ukrainian population (№ 16), which, most likely, resulted from the absence of gene exchange with other studied populations. In four populations (№№ 1, 2, 12, and 16) private alleles occurred with a frequency > 5% (they can be considered as specific for these populations): № 1 -allele 243 in locus SO355 (5,6%), № 2 -244 in locus SO228 (6,7%), № 12 -119 in locus SW72 (5,1%), ¹ 16 -97 in locus SW72, 118 in locus SW951, 87 in locus SW240, and 93 in locus SW936 (resp., 8,7; 7,6; 5,5; 6,3%).
The analysis of allelic diversity has shown that interpopulation differences amounted to 24,2% of the total variability (R st = 0,242 with p = 0,01). In paired comparison, the value of F st indicated that the greatest influence on genetic variability over the total sample population was provided by populations originated from Canada and France (F st of № 7 and № 11: resp., 0,134±0,007 and 0,123±0,006), Bryansk province (F st of № 13 and № 14: resp., 0,125±0,006 and 0,122±0,006), and Ukraine (F st of № 16 and № 17: resp., 0,115±0,005 and 0,119±0,005). The assessment criterion R st (AMOVA) was calculated considering variation in both frequency and length of microsatellite alleles; according to R st , the greatest influence on diversity over the total sample was provided by "Hypor BV" population (№ 1, R st = 0,338±0,054), along with a significant contribution of "DanBred" pigs (№ 4, R st = 0,269). In general, the observed trends were similar to abovementioned: the values of R st for populations №№ 7, 11, 13, 14, and 17 were equal to, resp., 0,281; 0,263; 0,251; 0,244; 0,267, while in the other groups R st ranged from 0,139 to 0,223. Figure 2 shows clustering of the studied populations as described by J.K. Pritchard et al. (15) with the number of clusters k = 2, 5, 10, and 17, figure 3 -phylogenetic tree constructed upon the data of phylogenetic analysis according to M. Nei (16) .
For the number of studied populations k = 17 (Fig. 2, D) , none of them formed independent clusters at Q=0,75. This fact probably indicates a common origin of these groups as members of breeds derived from one root. Clustering for k = 2 (Fig. 2, A) has revealed a genetic isolation of two Canadian populations relative to other studied groups: their Q 2/2 were equal to, resp., 0,949 (№ 1) and 0,916 (№ 2). This cluster with high values of Q 2/2 also included the population of pigs from Prince Edward Island (Canada, № 7), "Cooperl Ark Atlantique" (France, № 10), as well as domestic and Ukrainian populations with admixture of French bloods (№ 11 and № 16): their Q 2/2 were equal to, resp., 0,452; 0,554; 0,642; 0,771. These populations are shown as individual subcluster of the phylogenetic tree (Fig. 3) . The distribution of clusters for k = 5 (Fig. 2, B) has proved a specific origin of "Hypor BV" population (№ 1, Q 2/5 = 0,858), probably owing to a closed system of breeding in a number of generations. This population was genetically isolated from the other 15, which can be seen in relatively low values peculiar to members of this cluster (Q 2/5 = 0,021-0,174) and close to the only population of Canadian origin (№ 2) (Q 2/5 = 0,424), which, apparently, resulted from their geographic commonness. The similar trend was observed for k = 10 ( Fig. 2, C ) and k = 17 (Fig. 2, D) . In the case of k = 10, Q 4/10 in populations № 1 and № 2 was equal to, resp., 0,780 and 0,237, while for other populations of this cluster Q 4/10 ranged from 0,011 to 0,087. For k = 17 Q 11/17 was, resp., 0,373 and 0,167, while in other members of this cluster -much lower (0,010-0,078). The population of pigs "Rhg Hirshman Hybrid GmbH" (№ 9) was found to be genetically isolated according to its Q in the corresponding cluster at k = 5 (Q 4/5 = 0,900), k = 10 (Q 9/10 = 0,834) and k = 17 (Q 17/17 = 0,424), while in other populations these indices varied, resp., from 0,027 to 0,411, from 0,020 to 0,234, and from 0,017 to 0,122. Relatively high values of Q in their clusters were observed in populations from Chuvashia (№ 3, Q 1/17 = 0,630), "Norsvin Lietuva" (№ 15, Q 4/17 = 0,594) and the Danish Pig Research Center (№ 4, Q 12/17 = 0,592); in the other studied populations Q was equal to, resp., 0,015-0,110, 0,017-0,202 and 0,014-0,088. This fact can be assumed as an evidence of genetic isolation of these populations. Table) constructed according to M. Nei (16) by the method of unweighted pairwise group median analysis (UPGMA) based on microsatellite examination of 11 loci (axis Х -genetic distances).
The structure of phylogenetic tree (Fig. 3) was consistent with the abovementioned regularities and reflected the origin of studied populations. Thus, the branch formed by populations №№ 1, 2, and 7, was of a common geographical origin (Canada), while №№ 10, 11, and 16 were pigs of French breeding (¹ 10) and local groups with the admixture of French bloods (№№ 11 and 16). Apparently, these populations appeared in one subcluster because Yorkshire boars of French origin were intensely used in breeding programs in Canadian swine-breeding farms (17) . The second subcluster shows several domestic population improved through the use of European bloods (№№ 3, 5, 6, and 8), as well as populations from Germany (№ 9) and Ireland (№ 12). The third subcluster shows the branch represented by highly specialized populations of private European enterprises (№№ 4, 15, and 17), and another branch of two domestic populations from Bryansk province (№ 13, № 14) -descendants of crosses with European boars.
It should also be noted that populations of Large Whites and Yorkshires and are not located separately on the phylogenetic tree, which proves their common origin.
Thus, the obtained results show that the study of a large number of geographically isolated populations provides the most complete characterization of the allele pool of breeds. Microsatellite profiles can serve as appropriate criteria for evaluation of animal populations' state and phylogenetic relations within a breed as an evidence of their origin.
